Aim-To determine the usefulness of measuring amylase activity as an indicator of pancreatic disease in human immunodeficiency virus (HIV) positive patients. Methods-A prospective study of 129 ambulant HIV positive males. Total amylase, pancreatic amylase, and lipase activities were assayed using commercial test kits on an automated analyser. Samples with raised amylase were examined for the presence of macroamylasaemia using cellulose acetate electrophoresis. Results-Thirty six (28%) of the subjects had raised total amylase activities compared with healthy, age matched blood donors. However, almost halfofthese were because of an increase of the salivary fraction. Four subjects were found to have macroamylasaemia. Pancreatic amylase and lipase assays, more specific indicators of pancreatic disease, produced significantly fewer abnormal results. There was no association between abdominal symptoms and elevated enzyme levels. Conclusions-Total amylase is a poor indicator of pancreatic disease in HIV infected outpatients. Specific assays for pancreatic amylase offer advantages over the traditional total amylase assay. The lipase assay produced the least number of abnormal results and its use could improve the biochemical identification of patients with possible pancreatic disease and allow a more selective investigation of these cases. (7 Clin Pathol 1997;50:674-676) 
Biochemical assessment of pancreatic disease in human immunodeficiency virus infected men M R Hancock, N A Smith, D A Hawkins, B Gazzard, S G Ball Abstract Aim-To determine the usefulness of measuring amylase activity as an indicator of pancreatic disease in human immunodeficiency virus (HIV) positive patients. Methods-A prospective study of 129 ambulant HIV positive males. Total amylase, pancreatic amylase, and lipase activities were assayed using commercial test kits on an automated analyser. Samples with raised amylase were examined for the presence of macroamylasaemia using cellulose acetate electrophoresis. Results-Thirty six (28%) of the subjects had raised total amylase activities compared with healthy, age matched blood donors. However, almost halfofthese were because of an increase of the salivary fraction. Four subjects were found to have macroamylasaemia. Pancreatic amylase and lipase assays, more specific indicators of pancreatic disease, produced significantly fewer abnormal results. There was no association between abdominal symptoms and elevated enzyme levels. Conclusions-Total amylase is a poor indicator of pancreatic disease in HIV infected outpatients. Specific assays for pancreatic amylase offer advantages over the traditional total amylase assay. The lipase assay produced the least number of abnormal results and its use could improve the biochemical identification of patients with possible pancreatic disease and allow a more selective investigation of these cases. The use of simple biochemical tests to monitor for pancreatic involvement are preferable to the use of more invasive or expensive tests such as endoscopic retrograde cholangiopancreatography and fast contrast enhanced computed tomography. Traditionally, amylase is used as the biochemical marker of pancreatitis; however, the availability of computed tomography has shown that up to 19% of patients with acute pancreatitis have serum amylase within the reference range2 and it is well recognised that amylase is raised in a variety of nonpancreatic diseases. 3 The reported incidence of hyperamylasaemia in HIV infected individuals depends on the population selected, varying from hyperamylasaemia without any other evidence of pancreatitis in 8% of patients being enrolled in a treatment study4 to 63% of patients on high dose didanosine.' In one retrospective study of AIDS patients, hyperamylasaemia was present in 54% of those in whom amylase was measured; however, this was attributed to salivary amylase in a third of the cases. Pancreatitis was diagnosed in 31% of patients, although the disease tended to be mild. 6 One reason for concern is that a number of the drugs used in HIV related treatment are recognised as potential causes of pancreatitis. In particular, treatment with pentamidine and didanosine and, less commonly, zalcitabine and trimethoprim-sulphamethoxazole are associated with pancreatitis.7
In a study of children receiving didanosine, asymptomatic hyperamylasaemia occurred in 37% of patients. Investigation of some of these patients revealed salivary macroamylasaemia.8 Macroamylasaemia appears to occur relatively frequently in HIV infected patients, it has been suggested that the increase in immunoglobulin associated with HIV infection may predispose to macroamylase formation.9
A high incidence of pancreatic involvement has been observed postmortem in human immunodeficiency virus (HIV) infected patients. In a review of a previously reported series, evidence of pancreatic disease was seen in 254 of 749 cases where the pancreas was examined histologically.' Possible causes of pancreatic disease include opportunistic infections, Kaposi's sarcoma, lymphoma, and the use of drugs such as pentamidine and didanosine for the treatment of HIV disease. Monitoring HIV infected patients for early signs of pancreatic involvement, particularly where drugs associated with pancreatic toxicity are being administered, is desirable. The total amylase assay revealed hyperamylasaemia in 36 of the 129 patients (28%). All patients with a total amylase activity above 100 IU/l were examined for the presence of macroamylasaemia. Four cases of macroamylasaemia were demonstrated and in two of these the amylase was of the pancreatic type.
Excluding the patients with macroamylasaemia, 13 hyperamylasaemic patients were found to have a raised salivary fraction with a normal pancreatic specific amylase. Overall, 35% of patients complained of dry mouth but there was no association between this and abnormal salivary amylase concentrations.
Both the pancreatic amylase and lipase assays produced significantly less abnormal results. Twenty seven patients (21%) had raised pancreatic amylase, including two patients with macroamylasaemia and six patients whose total amylase was not raised. Only 15 patients (12%) had raised lipase levels (fig 1) .
We compared the nine patients who had biochemical evidence suggestive of pancreatic disease with the 96 (74%) who had normal pancreatic amylase and lipase (including 15 with raised total amylase of salivary origin). There was no significant difference in age or the presence of abdominal pain between the two groups. Patients with raised pancreatic amylase and lipase had a significantly lower CD4 count (Mann-Whitney p = 0.036) and alcohol intake (Mann-Whitney p = 0.019 (table 3) . There were no statistically significant associations between drug therapy and hyperamylasaemia.
Discussion
Despite reports indicating that the pancreas is affected frequently by HIV infection, assessment of pancreatic involvement is hampered by the lack of investigations that are both simple and specific. Our findings in HIV positive outpatients show a lack of correlation between the presence of abdominal pain and biochemical evidence of pancreatic disease. The use of total amylase alone to detect pancreatic abnormalities yields a high number of false positives: of 36 patients with raised total amylase only seven were finally considered to have possible pancreatic disease.
In addition, two patients who did have possible pancreatic disease did not have raised total amylase.
The reference method for differentiation of iso-amylases is electrophoresis. Unfortunately this method is time consuming and not convenient for high risk samples. The recent introduction of an immunoinhibition assay for pancreatic amylase allows automation. This method has been shown to correlate well with electrophoresis." Although increased concentrations are strongly suggestive of pancreatic involvement they may also occur in macroamylasaemia and glomerular dysfunction. Fewer abnormal results were found using this assay compared with total amylase (27 v 36). However, in only nine of these 27 cases was lipase raised.
The assay of plasma lipase is often advocated as a better indicator of pancreatic disease than total amylase.'2 Technical problems, including lack of specificity, have prevented its widespread use, but methods using clear substrates with added colipase appear to have overcome these difficulties and allowed automation of the assay. Lipase appears to be relatively specific for the pancreas,'3 although raised concentrations have been reported in patients with nonpancreatic abdominal pain." CONCLUSIONS It appears that the frequency with which total amylase is raised makes it a poor indicator of pancreatic disease in HIV infected outpatients. The more specific assay for pancreatic amylase improves diagnostic capability but renal disease and macroamylasaemia may still produce misleading results. The availability of improved lipase assays may reduce the number of patients identified as having possible pancreatic disease and allow more selective investigation of these cases. 
